
An ischemia-damage mitigating compound^havin/a formula I: 





Ri 

wherein R and R, are independently hydrogen^sulfamide, carboxyamide, cyano, straight or 
branched C w alkyl, straight or branched C^ alkenyl, straight or branched C w alkoxy, a straight 
chain C w alkyl or a straight chain C^ alkenyl having an ether link or an ester link, toluenyl, 
COOH, nitrate, or halite (Br, CI, I, F), wherein both R and R, cannot be hydrogen, wherein R 2 and 
R 3 are independently^iydrogen, sulfamide, carboxyamide, cyano, straight or branched C,^ alkyl, 
straight or branched/C^ alkenyl, straight or branched C M alkoxy, a straight chain C M alkyl or a 
straight chain C^ jilkenyl having an ether link or an ester link, toluenyl, COOH, nitrate, or halide 

(Biv-anrFj: 

2. The ischemi^-damase mitigating compound of claim 1 wherein R and R, are meta 




to each other and to the 

3 * — -The iScnemia-damage mitigatotg compound of cl aim 1 wnnrin ft W-FQeH^ 
4c The is r£effikt°d amagc rm^tuigjjompound of claim +-whefe 

5. The ischemia-damage mitigating 
'ydrogen. 

6. The ischemia-damage mitigating compound of claim 1 wherein R and R, are each 
COOH, and R, and R 3 are both hydrc 

7. The ischemia-damage' mitigating compound of claim 1 wherein the compound is 
selected from the group consisting of l-phenacyl-2,3-dicarboxypyrdinium bromide; 1-phenacyl- 
2,4-dicarboxypyrdinium bpfnide; l-phenacyl-2,5-dicarboxypyrdinium bromide (AP5); 1- 




€0OHt 



pound of claim 1 wherein R-, and R, are both 
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phenacyl-2,6-dicarboxypyrdinium bromide; l-pMenacyl-2,3-dicarboxyimidepyrdinium bromide; 1- 
phenacyl-2,4-dicarboxyimidepyrdinium bromidfe; 1 -phenacy 1-2,5-dicarboxyimidepyrdinium 
bromide; and l-phenacyl-2,6-dicarboxyimidejwrdinium bromide. 

8. A pharmaceutical composition^ comprising a compound from formula I in a 
pharmaceutical^ acceptable carrier, whereiiy formula I comprises: 



R 



2. 



0 



wherein R and R, are independently hydrogen, suJfamide, carboxyamide, cyano, straight or 
branched C w alkyl, straight or branched C^ alkenyl, straight or branched C,^ alkoxy, a straight 
chain C w alkyl or a straight chaM alkenyl having an ether link or an ester link, toluenyl, 
COOH, nitrate, or halide (Br, Clil, F), wherein both R and R, cannot be hydrogen, wherein R 2 and 
R 3 are independently hydrogen, fculfarnide, carboxyamide, cyano, straight or branched C M alkyl, 
straight or branched alkenyl! straight or branched C,^ alkoxy, a straight chain C,^ alkyl or a 
straight chain alken ylhavinfe an ether link or an ester link, toluenyl, COOH, nitrate, or halide 

[g* X The pharmaceutical composition of claim # wherein R and R, are meta to each 
other and to the heteroatom. 

-^fi y$. The pharmaceutical composition of claim/wherein R is COOH. 
M- The pharmaceutical composition of claim J: wherein R, is COOH. 

C\» J^- The pharmaceutical composition of claim p wherein R 2 and R 3 are both hydrogen. 

\JD« ^ Pharmaceutical composition of claim f wherein R and R, are each COOH, and 

R 2 and R 3 are both hydrogen. 
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14. The pharmaceutical compositionpPclairn 8 wherein the compound is selected from 
the group consisting of 1-phenacy 1-2,3 -dicar^oxypyrdinium bromide; 1 -phenacyl-2,4- 
dicarboxypyrdinium bromide; l-pJjerIacyl-2,5-dicarboxypyrdinium bromide (AP5); 1-phenacyl- 
2,6-dicarboxypyrdinium bronjide; l-phenacyl-2,3-dicarboxyimidepyrdinium bromide; 1-phenacyl- 
2,4-dicarboxyimidepyrdjnium bromide; 1 -phenacyl-2,5-dicarboxyimidepyrdinium bromide; and 1- 
phenacyl-2,6-dicarb^xyimidepyrdinium bromide. 



15. A me 



hod for inhibiting tissue damage caused by ischemia, comprising 



administering an effi ctive amount of a conipound of formula I, wherein formula I comprises: 



0 



wherein R and R, are mddpendently hydrogen, sulfamide, carboxyamide, cyano, straight or 
branched C M alkyl, straigAt or branched C 2 ^ alkenyl, straight or branched C w alkoxy, a straight 
chain C,^ alkyl or a straight chain C 2 ^ alkenyl having an ether link or an ester link, toluenyl, 
COOH, nitrate, or halide (Br, CI, I, F), wherein both R and R, cannot be hydrogen, wherein R 2 and 
R 3 are independently hydroben, sulfamide, carboxyamide, cyano, straight or branched C w alkyl, 
straight or branched C M alkfenyl, straight or branched C w alkoxy, a straight chain C M alkyl or a 
stra i gh t rtiai n alkenyl having an ether link or an e s usi link. udutwyl.- eflQHi-niteitp, or haliffr. 



(«frGl, I, F). 

heteroatom. 



The method of claim ]A wherein R and R, are meta to each other and to the 

The method of claim \% wherein R is COOH. 
The method of claim y$ wherein R, is COOH. 
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The method of claim^wherein R 2 and R 3 are both hydrogen. 
The method of claim ^wherein R and R, are each COOH, and R 2 and R 3 are both 




hydrogen. 

1A . The method of claim 1 5 wherein the compound is selected from the group 
consisting of l-phenacyl-2,3-dicarbc^pyrdinium bromide; l-phenacyl-2,4-dicarboxypyrdinium 
bromide; l-phenacyl-2 ? 5-dicarbo?typyrdinium bromide (APS); l-phenacyl-2,6- 
dicarboxypyrdinium bromide/f-phenacy 1-2,3 -dicarboxyimidepyrdinium bromide; l-phenacyl-2 ? 4- 
dicarboxyimidepyrdinium^romide; l-phenacyl-2,5-dicarboxyimidepyrdinium bromide; and 1- 
phenacyl-2,6-dicarbox^fmidepyrdinium bromide. 

£2. A method for inhibiting tissue damage caused/by ischemia, comprising 
administering an effective amount of a compound of formula II, wherein formula II comprises: 



N 





ii 



wherein R x and R 2 are independentl^eelected from the group consisting of hydrogen, hydroxy C,_ 6 
15 alkyl, C,^ alkoxy C,^ alkyl, an^/R/ and R 2 together with their ring carbons may be an aromatic 
fused ring; wherein Z is hydfogdK or an^tfhino group; wherein Y is hydrogen or a group of the 
formula -CH 2 COR; wherekiJ^S C,_ 6 alkyl, C,_ 6 alkoxy, hydroxy, amino, aryl, or -CH 2 R 3 wherein 
R 3 is H, alkyl, alkenyj, or C 4 . 6 aryl. 

23. The method df claim 22 wherein the compound of formula II is a halide (CI, Br, F 
20 or I), tosylate, methanesulftmate or mesitylene sulfonate salt. 

24. A method/for treating tissue damage caused by ischemia, comprising administering 
an effective amount of A compound that detoxifies 3-aminopropanal. 

25. The method of claim 24 wherein the tissue damage resulting from ischemia are 
manifest as myocardial infarction or stroke. 

25 26. An in vivo scre^nirfg assay comprising administering a polyamine compound or 3- 

aminopropanal into the br^/^cf^nchydia of a test animal by microinjection, administering a test 
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systemically, and measuring cytotoxicity in stained brain 



compound or control agent locally < 
sections from the test animals. / 

27. An in vitro srfepwAg assay comprising exposing cultured glial cells or neuronal 
cells related cell lines to ^a^ofcropknal at a concentration of from about 50 to about 1000 |iM, 
adding various concentmtioteW test compound or control media to the cell cultures, incubated 
under cell culture conditi<yi^f0r a period of from about 5 minutes to about 20 hours, and 
determining the percentage of cell viability. 
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